Pulmonary hypertension and systemic hypotension as limitations to exercise in chronic heart failure.
The authors have previously shown that the resistance ratio (RR) is increased in patients with congestive heart failure (CHF), and that the patients with the highest RRs have an increased mortality. The authors hypothesized that CHF patients with the lowest maximum oxygen consumption and the most impaired Weber functional classification would have the highest RR. Eighty-four patients with chronic CHF underwent seated ergometric exercise to exhaustion. Hemodynamic and respiratory gas exchange parameters were measured at rest and peak exercise. Weber functional classifications (A through E) were determined from maximum oxygen consumptions, and patients were stratified to evaluate the RR. The RR increased progressively across Weber classifications at rest (A vs E; P < .001) and with maximum exercise (A vs E; P < .002). At rest, elevation in the RR was related to an increase in the pulmonary pressure gradient (A vs E; P < .002) secondary to increased mean pulmonary arterial pressures. With peak exercise, this elevation was secondary to a decrease in the systemic pressure gradient (A vs E; P < .001). Further analysis revealed that the progressive decrease in the systemic pressure gradient was due to progressively lower mean arterial pressures (A vs E; P < .001). Elevation of the RR, both at rest and peak exercise, predicts a more impaired exercise functional status in patients with chronic CHF. Increases in the RR at peak exercise were related to decreases in mean arterial pressure, most likely limiting perfusion to exercising skeletal muscle. The mechanism of poor exercise blood pressure response in these patients is unclear. Possible explanations include abnormal systemic baroreceptor function with inappropriate vascular adaptation, and a poor cardiac output response to a relative increase in right ventricular afterload in systemic vasodilation seen with exercise.